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Abstract 

Objective 



To offer a method pertaining to the manufacture of 
carbonic ester by mean^ n f =, aromatic 



Constitution 



compounds ,E. ol Palladium an d palladium 

'VP- o f inorganic h i d c it:: ti-. (ci one ° r 

alkaline earth metal ha,** ! metal halides ^ 

rcn metal halides, and (D) activated carbon. 



Claims 



1. A method for manufacturing aromatic carbonic esters 
wherern an aromatic hydroxy compound is allowed to react with 

t»» one 0 ::i7 : reaction systein in the — « - 

palladia comp U nT< onT^ "* 

P unaa, (B| one or more types of compound containing 



w 4 

l-li J ^and ll;^" haUde SSleCted fr ° m 

carbon SarCh mStal halid£S and ,D » -tivated 

2. The method according to Claim 1, wherein the 
paul^ 10 ^ Palladi ™ — * » ~ ~M -It of 

3. The method according to Claim 1, wherein the 

aforementioned component ,B, is a trivalent or tetravalent „ • 
compound, or Hi^i^.- . ^cravaient cerium 

d V dlrale "t or trivalent cobalt or manganese. 

4. The method according to claim 1, wherein the 
aforementioned inorganic halide is a chloride or bromide. 

aforeluL^to^anrLTi: 0 ^ ^ ^ 
bromide. lnor 9 anic "alrde rs cesium chloride or cesium 



6. The method accordina b n»j. . v. 



respect to the palladium metal. 
Detailed descriptors of the 
[0001] 

Industrial fielri • 

-tax £ieia of the invention 



of arltL aln c r n * ^ 

carbonic esters USln9 " " CalySt - 

raw r a I n Z ™ ^ " 

substanJ ^ Pr ° d - tlOT <* Polycarbonate and other 



[0002] 
Prior art 



In the past, methods wherein *n ar-™,**-- - . 
and phosgene are -n - ln an aromat ^ -lyoroxy compound 

P osgene are allowed to react have been used as method, f 
manufacturina arnmaH^ u • methods for 

ring aromatic carbonic esters. However, these method 
are undesirable due i-o j-h- u ■ u . 6 met -hods 

oie due to the high toxicity of phosaene Thu* a 

r :; o L m ;:r c r been offered chat d ° ~< - ^ 

7 aromatic carbonic esters are manufactured in a rM ^' 
between an am™ s t-^ u -a a ln a reaction 

aro matl c hydroxy compound , carbon 



[0003] 



..«J". h I.","™': °" 1 - — - •« ~: . 

° tin: r lladiu,n co ~ -~ ~- 

descri ., • baSS and d ««cant are used; a .method is 
HlZTlsZTT*' K ° kai PatSnt *>■ Hei 

s .Id" a h PalladiU1 " i0diM <~ 

divalent or trivaient 1„ " " Palladi ™ =°<~- 

halide and „ ^ compound, tetraalkyla^onium 

naxiae and qumones are used- * m«*.i, ^ • 

Kokai Patent Aoolic^ 1S described in Japanese 

oalladi APPllCatlon No - Hei 2 [1990 ] -142754 wherein a 

Palladium compound, divalent or trivalent cobalt compound, 



i\trLT~r halide and ~ s - * — * 

organic or ino^^ Llida and T COmPOUnd ' 

is described in JsD COmP ° Und "* used; * ""hod 

a Palladium compound mhaih „ 
alkali metal halide ^ P ' coba lt compound, an d 

„, . ilde are used '' and a method is offered in t 

Kokai Patent ADDliV^t--; ™ , . otrered xn Japanese 

nall ^Plication No. Hei 5 [1993 ] -97775 wherein a 

palladium compound innr«= • . rein a 

cobalt, iron cerium ^ S6leCted '«» 

chrome and copper "n o ' vanadium, 

aromatic ^t^Z^^^ - 
hydrocarbon and ket ° ne ° r ^t±c Pdycyclic 

carbon, and a quaternary ammonium salt are used. 

[0004] 

Problems to be solved k,, *-t. 

solved by the invention 

that require the us. Z complicated reaction system 

target compound Por this * ° f 

complicate! Moreover JLT™' ^ ""^ *™ b ~ B 
unstable unde- reaction ™ ^ m 

with the producuon o£ 1 ^ ^ Pr ° ble "* 

example L addltT am ° UntS °' br ° mide ' '« 

on the other htr°::ei r : CYClin9 °' ^ iS Seated, 

-ed. and the LthoL b *" " *" ^ ""^ «" "* 
Present invention L th " Ths of the 

•«ion i. thus to offer a method for manufacture the 



[0005] 

Means to solve the problems 



— c- u Pr : d :;; i^r^^Lr?: carbonic 

special catalyst sv ,t« * srricienc/ by usmg the 

present invention belM ' Specifically, the 

caroonat " r J «~"ic 

"> react J^Z^Z " T"^ C ~ iS 

manufacturing a^ltic 7 ^ £ « 

Ch at said reac~ C a C rrieT C V SterS ^ 
Presence of , A) oL or " 3 r6aCti ° n SySCem in <*• 

P^ium aJ luaJl- r; — *- 

compound containing „ ■ POUnas ' (E) one ° r more types of 

rede.* a 3 e n r <C) one " '«« « 

from aJng al a i LtaT Z'/"" °' 

,», acti.at cT£» ^ "" h ~ t " 1 



rooos j 

Specific description of the invention 

1. Reaction raw materials 
1) Aromatic hydroxy compound 



The aromatic hydroxy compound that is used in the present 

include phenol; cresol. xylenol, trimethylphenol , 
tetramethylpheno!, ethylphenol, propylphenol . methoxyphenol 
eth oxyphS nol, chlorophenol. dichlorophenol, bromophelll 
dxbromophenol and other substituted phenols and isomers thereof 
naphthol methylnaphthol. ethylnaphthol . chloronaphtho 
bromonaphthol and other substituted naphthols and isomers 
TfTi k 2 'f- biSl4 - hydrox ^ h ^)P«p a ne and various other types 
of b^phenols; various types of biphenols; various types of 
hetero-aromatic hydroxy compounds and isomers thereof as well M 
compounds thereof produced by substitution with alfcy [ or 
halogen atoms. Of these compounds, phenol is particularly 



desirable. 
[0007] 

(2) Carbon monoxide 



The carbon monoxide is gaseous state that is used in the 
Present invention is produced by starting with a high-purity 
substance and mixing it with another gas that does not have a 



carbon dioxiae or hydrogen. 



[0008] 

( 3 ) Oxygen 



' The oxygen in gaseous state that is used in the n resen r 
ar S on. carbon ^ ~ ^ — < — g en, 



[0009] 

2. Catalyst 



The catalyst that is used in the reaction o£ the present 
invention comprises the i-h,-.- Present 
prises the three components (A) - (D) below. 

(A) Palladium or palladium compounds 

ore S enT- PalladiUm ^ Palladium co^ounds that are used in the 
present invention are palladium blac*; palladium carbon. 

sub all: s /al ™7 d - lladiUm/SiUCa « ~~ied -nadium 

iodidr n!;, Chl ° ride ' PalUdium bromide ' Palladium 

palladium f Palladium acetate, palladium oxalate, 

addition, substances that can also be used include 



palladia ,11, acetylacetonate. palladium 

tins on palladium, examples of which include PdClWPhCM) 

^ *. l t 1 ; ™ r pound : ge ™ by — - 

M n»rt< , ^tem. Of these substances, organic acid 

palladium saits are preferred, with palladium acetate beL 
particularly dP^i^Ki^ mu cace oemg 

used in the rea C Ion ™ ° £ C ™ nt is 

*ole ratio w h pe ^ £ ^ ^ ° £ ^ ^ 1 * '«™ of the 
desirable f aromatic hydroxy compound is 

aesirable, with a range of 10" 5 t-« m-i u • 
desirable. 10 bSlng Particularly 



[0010] 

(B) Redox agent 



Trivalent and T^ZIZT' ^ " "'^ ^ 
u cetravalent cerium compounds can be used as t-ho 

eh" COnCainin? C6riUm - — i—l ce il" 

heir to""™ br ° mide ' " riUm SUlf " e ' ni^ate and 

other ell!!:" S ri altS; Md — ■ oxalate and 

cerL alt ^ additi ° n ' ° ther — i-lude 

«riu» acetylacetonate, cerium complexes formed by the 

coord.nat.on of such substances as carbon monoxidl, nitriles 

amines, phosphines or olefins on cerium, and mixtures of ce ium 

^t " ed hy thsse compl — in «- 

Ilvalent C ° mP ° UndS =°balt ions include 

divalent or tr.valent cobalt compounds, for example, cobalt 



acetate, manganese form^n salts; manganese 



[0011] 



«- --rLV c :; r : ;:r ntioned redox — - - - 

particularly desirable. ° bSlnS 



(0012] 

(C) Inorganic halide 



alkan lt U USSd in thS Mention is an 

preferable h ? r / lkalinS «es of 

rubidiu, oroloT 1" ^ 

substances TesL H "* ""^ ° f CheSe 

desirabll Hre no" e ' and ^ ™ ^^ ly 

inorganic halide ZTis / ™" teic "»« « «» ~ of 

that !. used m the present invention, but a 



~ W 12 

-le ratio in the range of 10" 2 to io' with respect to the 

pallad 1Um component (A) is preferred, with a range of lO" 1 ' to" 10* 
being particular!,, 1U 



being particularly desirable 
[0013] 

(D) Activated carbon 



can bea ^ U *" d in th * Present Mention 

hi K CO, ™ erCla1 ^ Stance, and the raw materials 

that can be used include wood, coconut hurt, coal and pitch 
systems. The amount of activated carbon that is used in the 
reaction is 20x by weight or greater with respect to the 
P l ad, nscal , with a ^ of 5o _ is0x ^ weight 



(0014] 

3. Reaction conditions 



ar^r^ 7?"°* Performed * introducing the aforementioned 
aromatic hydroxy compound and catalyst comprising the 
aforementioned components ,A, , , B) , ,C) and (D) into the reactor 
pressuring the system with carbon monoxide and oxygen, and 
carrying out the reaction while heating. The reaction pressure is 
1 to 50 MPa, with 10- to 25 MPa being preferred. From the 
standpoint of safety, it is preferable for the compositional 

rati I m ° nOXide OXy9en " be ° uts " e «» c°^ustion 

250-r: r6aCti ° n CemPera — " *» -ge of 20-300-C, wU h 

60-250 c be ing preferred, and 80-130'C being additionally 



13 



desirable Ths=> va.***. • 

also ef f \ reactlon tzme ls a few minutes co tew hours _ 

he r ; ac :i:: ve c ° add a — - • -i.™^ eo 

1 1 r L y I em ' or t0 carry ouc the reaccion whiie — ^ 

r c r:i::i f i;: the reaction sysce -- - 

hem . 6 USed in the reaction include hexane 

heptane, cyclohexane, benzene, toluene, xylene. methylene 

eTtjanT^' ^ ^yl 

raw ntn £ arom : l h :: ert nts - There are cases ^ ^ 

solvent, and it " not T ^ 35 Ch6 

solvent in such ^ ^^"^ necessary to use another 



[0015] 



Application examples 



Drov .I hS PreSSnt inventi - is described in detail below by 
proving appli oation examples ^ * 



Applicati on Examnl^ i 



3.0 g (32 mmol) of phenol, 2.7 mg (0.012 mmol Pd) of 
palladium acetate, 4.1 mg , 0 . 01 2 m™i, of cesium (III, -chloride 

monohydrate, 40 mo tn -, . v ' cnioride 

activated ' t ^ ° f CeSiUm chlo ^e and 100 mg of 

activated carbon (c/x>a - nn • ^ . y 

by Nimura ! " ShC rati0 ' Maruko P ' "«nufactured 

autLT KOgy °' WSre int ™ d ««« mto a Hastelloy 

p a rwitT a : olums of 30 nt - Ths interi - ° £ *» - 

at 6 ^ a ^ lei " 1 "' ^ ~ int ~ 

dry a lr was introduced at 3 MPa. The reaction was 



14 



analv d T * " ^ rMCtion S ° luti - then 

analyzed by gas chromatography. Diphe n y l carbonate was obtained 

at a yxeld of 16.46% (2.63 ^ol, . m addition, phenyl salicylate 

was obtained as by-product at 0.35% (0.056 m^ol" and " 

P-Phenoxyphenol was produced at 0.29% (0.046 mmol, . 



(0016] 

Application ExanrolP 2 



A reaction was carried out- in „ 
» i • _ iea out ln the same manner as in 

Application Example 1. with the exception chac 

activated carbon was Ranged to 130 mg (C /Pd . 100 , ° f 



[0017] 

Application Example 3 



A reaction was carried out- in <-t-.« „ 

. rieQ out ln the same manner as in 

Application Example i, with chs ^ 

actuated carbon was changed to Diahope ground producl 



[0018] 
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Comparative Examnla i 



3.0 g (32 mmol) of phenol, 2.76 mg (0.012 mmol Pd) of 
palladium acetate. 4.1 mg (0 . 0 12 mol ) of cerium, III , -acetate 

Z TT and 40 mg (0 - 238 - 01 ' ° f 

n LtroVL" 3 HaSteU ° y aUt ° ClaVe " lth a TOlu ~ ° f 30 ^e 
carbon mono xl de was introduced at 6 ^ while a - d 

introduced at 3 mp 3 mv,„ 

100-C Mri 3 reaction was carried out for 3 h at 

100 c, and the reaction solution was then analyzed by gas 
hroma ography. Phenyl carbonate was obtained at a y Lld of 

ty- n c it: 6% r:rv henyi saiicyiats - — - 

Produced at 0 . 46 „ ^ ' - 



[0019] 



Effect of the inventi 



on 



system of the present invention has high industrial value because 

P 2 1° S T Pr ° dUCti0n ° f by - Pr0dU « S th " «" -""cult" 

separate by distillation. 
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996J-89810 



Translated fr^T panese b fc — . 

P.O. Box 4828, Austin, Texas 78765 Ssa ^ C °" Custom Di^ili^T 



